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(57) ABSTRACT

A complementary fin field-effect transistor (FinFET)
includes a p-type device having a p-channel fin. The p-chan-
nel fin may include a first material that is lattice mismatched
relative to a semiconductor substrate. The first material may
have a compressive strain. The FinFET device also includes
an n-type device having an re-channel fin. The n-channel fin
may include a second material having a tensile strain that is
lattice mismatched relative to the semiconductor substrate.
The p-type device and the n-type device cooperate to form the
complementary FinFET device.

16 Claims, 9 Drawing Sheets
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1
COMPLEMENTARILY STRAINED FINFET
STRUCTURE

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims the benefit under 35 U.S.C. §119
(e) to U.S. Provisional Patent Application No. 61/908,625
entitled “COMPLEMENTARILY STRAINED FINFET
STRUCTURE,” filed on Nov. 25, 2013, the disclosure of
which is expressly incorporated by reference herein in its
entirety.

BACKGROUND

1. Field

Aspects of the present disclosure relate to semiconductor
devices, and more particularly to complementary strain mate-
rials in field effect transistor (FET) structures using fin (Fin-
FET) channels.

2. Background

Strain engineering for FET performance has been viewed
as an alternative to reducing gate oxide thickness. In standard
FET geometries, imparting a strain in semiconductor chip
regions, such as the source and drain regions of a FET, is an
approach employed in the related art. In FinFET structures,
however, the volume of the fin available for strain engineering
is small. In addition, the compressive strain along the channel
direction that is beneficial for p-channel (e.g., hole charge
carriers) FinFETs is detrimental to the n-channel (e.g., elec-
tron charge carriers) FinFETs. The volume and compressive
strain issues have limited the ability to apply strain engineer-
ing in FinFET devices.

SUMMARY

A method for fabricating a complementary fin field effect
transistor (FinFET) device on a semiconductor substrate in
accordance with an aspect of the present disclosure includes
processing a first material having a compressive strain to
fabricate a p-type fin device on the semiconductor substrate.
Such a method also includes processing a second material
having a tensile strain to fabricate an n-type fin device on the
semiconductor substrate, in which the p-type fin device and
the n-type fin device cooperate to form the complementary
FinFET device.

A complementary fin field-effect transistor (FinFET)
device in accordance with another aspect of the present dis-
closure includes a p-type device having a p-channel fin com-
prising a first material that is lattice mismatched relative to a
semiconductor substrate, the first material having a compres-
sive strain. Such a device also includes an n-type device
having an n-channel fin comprising a second material having
a tensile strain and being lattice mismatched relative to the
semiconductor substrate, in which the p-type device and the
n-type device cooperate to form the complementary FinFET
device.

A complementary fin field-effect transistor (FinFET)
device in accordance with another aspect of the present dis-
closure includes a p-type device having means for carrying
current comprising a first material that is lattice mismatched
relative to a semiconductor substrate, the first material having
acompressive strain. Such a device further includes an n-type
device having means for carrying current comprising a sec-
ond material having a tensile strain and being lattice mis-
matched relative to the semiconductor substrate, in which the
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p-type device and the n-type device cooperate to form the
complementary FinFET device.

This has outlined, rather broadly, the features and technical
advantages of the present disclosure in order that the detailed
description that follows may be better understood. Additional
features and advantages of the disclosure will be described
below. It should be appreciated by those skilled in the art that
this disclosure may be readily utilized as a basis for modify-
ing or designing other structures for carrying out the same
purposes of the present disclosure. It should also be realized
by those skilled in the art that such equivalent constructions
do not depart from the teachings of the disclosure as set forth
in the appended claims. The novel features, which are
believed to be characteristic of the disclosure, both as to its
organization and method of operation, together with further
objects and advantages, will be better understood from the
following description when considered in connection with
the accompanying figures. It is to be expressly understood,
however, that each of the figures is provided for the purpose of
illustration and description only and is not intended as a
definition of the limits of the present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

For a more complete understanding of the present disclo-
sure, reference is now made to the following description taken
in conjunction with the accompanying drawings.

FIG. 1 illustrates a side view of a semiconductor device in
an aspect of the present disclosure.

FIG. 2 illustrates a lattice mismatch between a semicon-
ductor substrate and different materials in an aspect of the
present disclosure.

FIG. 3 illustrates a perspective view of a fin structure in an
aspect of the present disclosure.

FIGS. 4A and 4B illustrate a method of making an inte-
grated device according to an aspect of the present disclosure.

FIGS. 5A-5D illustrate another method of making an inte-
grated device according to an aspect of the present disclosure.

FIG. 6 is a process flow diagram illustrating a method for
fabricating a complementary fin field effect transistor (Fin-
FET) device on a semiconductor substrate according to an
aspect of the present disclosure.

FIG. 7 is a block diagram showing an exemplary wireless
communication system in which a configuration of the dis-
closure may be advantageously employed.

FIG. 8 is a block diagram illustrating a design workstation
used for circuit, layout, and logic design of a semiconductor
component according to one configuration.

DETAILED DESCRIPTION

The detailed description set forth below, in connection with
the appended drawings, is intended as a description of various
configurations and is not intended to represent the only con-
figurations in which the concepts described herein may be
practiced. The detailed description includes specific details
for the purpose of providing a thorough understanding of the
various concepts. It will be apparent to those skilled in the art,
however, that these concepts may be practiced without these
specific details. In some instances, well-known structures and
components are shown in block diagram form in order to
avoid obscuring such concepts. As described herein, the use
of the term “and/or” is intended to represent an “inclusive
OR”, and the use of the term “or” is intended to represent an
“exclusive OR”.

A high mobility conduction channel is desirable for high
performance transistors. Material selection and strain engi-
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neering are design features that may alter the mobility of
charge carriers in the channel of transistors. Strain engineer-
ing is used in metal-oxide-semiconductor (MOS) field effect
transistors (MOSFETs). In fin-based structures (e.g., Fin-
FETs), however, the use of strained materials is challenging.
In particular, there are more free surfaces in FinFET struc-
tures. As a result, the source/drain volume available for strain
engineering is small compared to other FET geometries and
techniques.

Strained silicon germanium (SiGe), silicon germanium
carbon (SiGe:C), or germanium (Ge) are possible candidates
for a strained, high mobility channel in p-channel FETs.
These materials, however, often reduce the electron mobility
in re-channel FETs because these materials are under com-
pressive strain. In addition, NFET charge transport properties
in strained (biaxial or uniaxial) SiGe are often worse than in
a silicon (Si) channel.

One aspect of the present disclosure describes a structure
that imparts compressive strain on P-channel FinFETs, while
imparting complementary tensile strain on N-channel Fin-
FETs to improve the performance of both polarity FETs. One
aspect of the present disclosure employs SiGe in the p-chan-
nel fin structure, and silicon-carbon (Si:C) in the n-channel fin
structure to provide complementary FET structures. The use
of'a complementary strain (e.g., tensile v. compressive) inte-
grates both polarities of strain in a single chip. Integrating
both polarities of strain in a single chip increases the mobility
of carriers in both polarities of transistors. Further, because
different materials are used for each polarity, the PFET and
NFET strains may be independently designed/tuned for each
device type.

FIG. 1 illustrates a side view of a semiconductor device in
an aspect of the present disclosure. In particular, a substrate
100, compressively-strained fin structures 102, and tensile-
strained fin structures 104 are shown. The substrate 100 may
be a silicon substrate or other like supporting layer, for
example, comprised of an oxide layer, a nitride layer, a metal
oxide layer or a silicon layer. The compressively-strained fin
structures 102 may be SiGe, SiGe:C, Ge, or other materials
that provide higher hole mobility as compared to doped sub-
strate materials. If the compressively-strained fin structures
102 contain Ge, the percentage of Ge in the fins may be from
about 10% to about 100%. The tensile-strained fin structures
104 may be Si:C, or other materials that provide higher elec-
tron mobility as compared to doped substrate materials. If the
tensile-strained fin structures 104 are Si:C, the carbon per-
centage may range from about 0.5% to about 5%.

FIG. 2 illustrates the lattice mismatch for materials in
accordance with one aspect of the present disclosure. The
lattice mismatch and the resulting strain are proportional to
[Ge] and [C] in SiGe and Si:C respectively. The compres-
sively-strained fin structures 102 and tensile-strained fin
structures 104 may be pseudomorphic to the lattice of the
substrate 100 underlying the fin structures. In another aspect
of'the present disclosure, the lattice mismatch may be with an
intervening layer on the substrate 100. This intervening layer
may be an oxide layer, a nitride layer, a metal oxide layer, or
other like intervening layer. This lattice mismatch with the
substrate 100 causes the strain in the compressively-strained
fin structures 102 and the tensile-strained fin structures 104,
respectively.

FIG. 3 illustrates a perspective view of a fin structure in an
aspect of the present disclosure. In this configuration, a strain
of the fin structure is anisotropic because the strain is sub-
stantially directed along the fin length between the source and
drain. In this configuration, the geometry of the compres-
sively-strained fin structures 102 and the tensile-strained fin

40

45

4

structures 104 relaxes the strain in the height and width direc-
tions. The remaining strain along the length of the compres-
sively-strained fin structures 102 and the tensile-strained fin
structures 104 is tensile for Si:C and compressive in SiGe.

FIGS. 4A and 4B illustrate a method of making an inte-
grated device according to an aspect of the present disclosure.
In FIG. 4A, the substrate 100 has a region of epitaxial growth
400 that is a compressively-strained material. A region 402 is
an area of isolation material such as silicon oxide. A region
404 of the tensile-strained material is epitaxially grown. In
FIG. 4B, the regions are selectively etched to create the com-
pressively-strained fin structures 102 and the tensile-strained
fin structures 104.

FIGS. 5A-5D illustrate another method of making an inte-
grated device according to an aspect of the present disclosure.
Fin structures 500 are fabricated on the substrate 100, with
isolation material in region 402 filling the volume between
the fin structures 500. An epi (epitaxy) and etch mask 502 is
applied over some of the fin structures 500, and one type of
the strained fin structures (e.g., the compressively-strained fin
structures 102 or the tensile-strained fin structures 104) is
created. FIG. 5B illustrates an aspect of the present disclosure
where the compressively-strained fin structures 102 are cre-
ated first. This may be performed by etching the fin structures
500 or by doping the fin structures 500, as desired.

The etch mask 502 is then removed, and another mask 504
is applied. This mask 504 protects the compressively-strained
fin structures 102 or the tensile-strained fin structures 104,
such that the other type of strained fin structure may be
fabricated. In this case, as shown in FIG. 5C, the tensile-
strained fin structures 104 are created. Finally, in FIG. 5D, the
isolation material in the region 402 is removed to reveal the
compressively-strained fin structures 102 and the tensile-
strained fin structures 104 on the substrate 100.

FIG. 6 is a process flow diagram illustrating a method 600
for fabricating a complementary fin field effect transistor
(FinFET) device on a semiconductor substrate according to
an aspect of the present disclosure. In block 602, a first mate-
rial having a compressive strain to fabricate a p-type fin
device on the semiconductor substrate is processed. In block
604, a second material having a tensile strain to fabricate an
n-type fin device on the semiconductor substrate is processed.
The p-type fin device and the n-type fin device cooperate to
form the complementary FinFET device. The n-type device
may be fabricated before or after the p-type device.

For example, in FIGS. 4A and 4B, the regions (e.g., the
region of epitaxial growth 400, the region 402, and the region
404) are selectively etched to create the compressively-
strained fin structures 102 and the tensile-strained fin struc-
tures 104. Alternatively, in FIGS. 5A to 5D, an isolation
material in the region 402 is removed to reveal the compres-
sively-strained fin structures 102 and the tensile-strained fin
structures 104 on the substrate 100.

According to a further aspect of the present disclosure, a
complementary FinFET device is described. In one configu-
ration, The FinFET device includes a p-type device having
means for carrying current comprising a first material that is
lattice mismatched relative to a supporting layer. The first
material has a compressive strain. The p-type current carrying
means may be the compressively-strained fin structures 102.
The FinFET also includes an n-type device having means for
carrying current comprising a second material having a ten-
sile strain and being lattice mismatched relative to the sup-
porting layer. The n-type current carrying means may be the
tensile-strained fin structures 104. In another aspect, the
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aforementioned means may be any module or any apparatus
configured to perform the functions recited by the aforemen-
tioned means.

FIG. 7 is a block diagram showing an exemplary wireless
communication system 700 in which an aspect of the disclo-
sure may be advantageously employed. For purposes of illus-
tration, FIG. 7 shows three remote units 720, 730, and 750 and
two base stations 740. It will be recognized that wireless
communication systems may have many more remote units
and base stations. Remote units 720, 730, and 750 include IC
devices 725A, 725C, and 725B that include the disclosed
FinFET devices. It will be recognized that other devices may
also include the disclosed FinFET devices, such as the base
stations, switching devices, and network equipment. FIG. 7
shows forward link signals 780 from the base station 740 to
the remote units 720, 730, and 750 and reverse link signals
790 from the remote units 720, 730, and 750 to base stations
740.

In FIG. 7, remote unit 720 is shown as a mobile telephone,
remote unit 730 is shown as a portable computer, and remote
unit 750 is shown as a fixed location remote unit in a wireless
local loop system. For example, the remote units may be
mobile phones, hand-held personal communication systems
(PCS) units, portable data units such as personal data assis-
tants, GPS enabled devices, navigation devices, set top boxes,
music players, video players, entertainment units, fixed loca-
tion data units such as meter reading equipment, or other
devices that store or retrieve data or computer instructions, or
combinations thereof. Although FIG. 7 illustrates remote
units according to the aspects of the disclosure, the disclosure
is not limited to these exemplary illustrated units. Aspects of
the disclosure may be suitably employed in many devices,
which include the disclosed FinFET devices.

FIG. 8 is a block diagram illustrating a design workstation
used for circuit, layout, and logic design of a semiconductor
component, such as the FinFET devices disclosed above. A
design workstation 800 includes a hard disk 801 containing
operating system software, support files, and design software
such as Cadence or OrCAD. The design workstation 800 also
includes a display 802 to facilitate design of a circuit 810 or a
semiconductor component 812 such as a FinFET device. A
storage medium 804 is provided for tangibly storing the
design of the circuit 810 or the semiconductor component
812. The design of the circuit 810 or the semiconductor com-
ponent 812 may be stored on the storage medium 804 in a file
format such as GDSII or GERBER. The storage medium 804
may be a CD-ROM, DVD, hard disk, flash memory, or other
appropriate device. Furthermore, the design workstation 800
includes a drive apparatus 803 for accepting input from or
writing output to the storage medium 804.

Data recorded on the storage medium 804 may specify
logic circuit configurations, pattern data for photolithography
masks, or mask pattern data for serial write tools such as
electron beam lithography. The data may further include logic
verification data such as timing diagrams or net circuits asso-
ciated with logic simulations. Providing data on the storage
medium 804 facilitates the design of the circuit 810 or the
semiconductor component 812 by decreasing the number of
processes for designing semiconductor wafers.

For a firmware and/or software implementation, the meth-
odologies may be implemented with modules (e.g., proce-
dures, functions, and so on) that perform the functions
described herein. A machine-readable medium tangibly
embodying instructions may be used in implementing the
methodologies described herein. For example, software
codes may be stored in a memory and executed by a processor
unit. Memory may be implemented within the processor unit
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or external to the processor unit. As used herein, the term
“memory” refers to types of long term, short term, volatile,
nonvolatile, or other memory and is not to be limited to a
particular type of memory or number of memories, or type of
media upon which memory is stored.

If implemented in firmware and/or software, the functions
may be stored as one or more instructions or code on a
computer-readable medium. Examples include computer-
readable media encoded with a data structure and computer-
readable media encoded with a computer program. Com-
puter-readable media includes physical computer storage
media. A storage medium may be an available medium that
can be accessed by a computer. By way of example, and not
limitation, such computer-readable media can include RAM,
ROM, EEPROM, CD-ROM or other optical disk storage,
magnetic disk storage or other magnetic storage devices, or
other medium that can be used to store desired program code
in the form of instructions or data structures and that can be
accessed by a computer; disk and disc, as used herein,
includes compact disc (CD), laser disc, optical disc, digital
versatile disc (DVD), floppy disk and Blu-ray disc where
disks usually reproduce data magnetically, while discs repro-
duce data optically with lasers. Combinations of the above
should also be included within the scope of computer-read-
able media.

In addition to storage on computer readable medium,
instructions and/or data may be provided as signals on trans-
mission media included in a communication apparatus. For
example, a communication apparatus may include a trans-
ceiver having signals indicative of instructions and data. The
instructions and data are configured to cause one or more
processors to implement the functions outlined in the claims.

Although the present disclosure and its advantages have
been described in detail, it should be understood that various
changes, substitutions and alterations can be made herein
without departing from the technology of the disclosure as
defined by the appended claims. For example, relational
terms, such as “above” and “below” are used with respect to
a substrate or electronic device. Of course, if the substrate or
electronic device is inverted, above becomes below, and vice
versa. Additionally, if oriented sideways, above and below
may refer to sides of a substrate or electronic device. More-
over, the scope of the present application is not intended to be
limited to the particular configurations of the process,
machine, manufacture, composition of matter, means, meth-
ods and steps described in the specification. As one of ordi-
nary skill in the art will readily appreciate from the disclosure,
processes, machines, manufacture, compositions of matter,
means, methods, or steps, presently existing or later to be
developed that perform substantially the same function or
achieve substantially the same result as the corresponding
configurations described herein may be utilized according to
the present disclosure. Accordingly, the appended claims are
intended to include within their scope such processes,
machines, manufacture, compositions of matter, means,
methods, or steps.

Those of skill would further appreciate that the various
illustrative logical blocks, modules, circuits, and algorithm
steps described in connection with the disclosure herein may
be implemented as electronic hardware, computer software,
or combinations of both. To clearly illustrate this interchange-
ability of hardware and software, various illustrative compo-
nents, blocks, modules, circuits, and steps have been
described above generally in terms of their functionality.
Whether such functionality is implemented as hardware or
software depends upon the particular application and design
constraints imposed on the overall system. Skilled artisans
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may implement the described functionality in varying ways
for each particular application, but such implementation deci-
sions should not be interpreted as causing a departure from
the scope of the present disclosure.

The various illustrative logical blocks, modules, and cir-
cuits described in connection with the disclosure herein may
be implemented or performed with a general-purpose proces-
sor, a digital signal processor (DSP), an application specific
integrated circuit (ASIC), a field programmable gate array
(FPGA) or other programmable logic device, discrete gate or
transistor logic, discrete hardware components, or any com-
bination thereof designed to perform the functions described
herein. A general-purpose processor may be a microproces-
sor, but in the alternative, the processor may be any conven-
tional processor, controller, microcontroller, or state
machine. A processor may also be implemented as a combi-
nation of computing devices, e.g., a combination of a DSP
and a microprocessor, multiple microprocessors, one or more
microprocessors in conjunction with a DSP core, or any other
such configuration.

The steps of amethod or algorithm described in connection
with the disclosure may be embodied directly in hardware, in
a software module executed by a processor, or in a combina-
tion of the two. A software module may reside in RAM, flash
memory, ROM, EPROM, EEPROM, registers, hard disk, a
removable disk, a CD-ROM, or any other form of storage
medium known in the art. An exemplary storage medium is
coupled to the processor such that the processor can read
information from, and write information to, the storage
medium. In the alternative, the storage medium may be inte-
gral to the processor. The processor and the storage medium
may reside in an ASIC. The ASIC may reside in a user
terminal. In the alternative, the processor and the storage
medium may reside as discrete components in a user terminal.

In one or more exemplary designs, the functions described
may be implemented in hardware, software, firmware, or any
combination thereof. If implemented in software, the func-
tions may be stored on or transmitted over as one or more
instructions or code on a computer-readable medium. Com-
puter-readable media includes both computer storage media
and communication media including any medium that facili-
tates transfer of a computer program from one place to
another. A storage media may be any available media that can
be accessed by a general purpose or special purpose com-
puter. By way of example, and not limitation, such computer-
readable media can include RAM, ROM, EEPROM, CD-
ROM or other optical disk storage, magnetic disk storage or
other magnetic storage devices, or any other medium that can
be used to carry or store specified program code means in the
form of instructions or data structures and that can be
accessed by a general-purpose or special-purpose computer,
or a general-purpose or special-purpose processor. Also, any
connection is properly termed a computer-readable medium.
For example, if the software is transmitted from a website,
server, or other remote source using a coaxial cable, fiber
optic cable, twisted pair, digital subscriber line (DSL), or
wireless technologies such as infrared, radio, and microwave,
then the coaxial cable, fiber optic cable, twisted pair, DSL, or
wireless technologies such as infrared, radio, and microwave
are included in the definition of medium. Disk and disc, as
used herein, includes compact disc (CD), laser disc, optical
disc, digital versatile disc (DVD), floppy disk and Blu-ray
disc where disks usually reproduce data magnetically, while
discs reproduce data optically with lasers. Combinations of
the above should also be included within the scope of com-
puter-readable media.
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The previous description of the disclosure is provided to
enable any person skilled in the art to make or use the disclo-
sure. Various modifications to the disclosure will be readily
apparent to those skilled in the art, and the generic principles
defined herein may be applied to other variations without
departing from the spirit or scope of the disclosure. Thus, the
disclosure is not intended to be limited to the examples and
designs described herein but is to be accorded the widest
scope consistent with the principles and novel features dis-
closed herein.

What is claimed is:

1. A method for fabricating a complementary fin field
effect transistor (FinFET) device on a semiconductor sub-
strate, comprising:

processing a first material having a compressive strain to
fabricate a p-type fin device directly on the semiconduc-
tor substrate and having the compressive strain through-
out a height of a fin of the p-type fin device; and

processing a second material having a tensile strain to
fabricate an n-type fin device directly on the semicon-
ductor substrate and having the tensile strain throughout
a height of a fin of the n-type fin device, in which the
p-type fin device and the n-type fin device cooperate to
form the complementary FinFET device.

2. The method of claim 1, in which the semiconductor

substrate is a silicon substrate.

3. The method of claim 1, in which the first material is at
least one of silicon-germanium (SiGe), germanium (Ge), and/
or silicon-germanium carbon (SiGe:C).

4. The method of claim 1, in which the second material is
silicon-carbon (Si:C).

5. The method of claim 1, in which the semiconductor
substrate comprises an oxide layer, a nitride layer, a metal
oxide layer or a silicon layer.

6. The method of claim 1, further comprising integrating
the complementary FinFET device into a mobile phone, a set
top box, a music player, a video player, an entertainment unit,
a navigation device, a computer, a hand-held personal com-
munication systems (PCS) unit, a portable data unit, and/or a
fixed location data unit.

7. A complementary fin field-effect transistor (FinFET)
device, comprising:

a p-type device having a p-channel fin directly on a semi-
conductor substrate, the p-channel fin comprising a first
material that is lattice mismatched relative to the semi-
conductor substrate, the first material having a compres-
sive strain throughout a height of the p-channel fin; and

an n-type device having an n-channel fin directly on the
semiconductor substrate, the n-channel fin comprising a
second material having a tensile strain throughout a
height of the n-channel fin and being lattice mismatched
relative to the semiconductor substrate, in which the
p-type device and the n-type device cooperate to form
the complementary FinFET device.

8. The complementary FinFET device of claim 7, in which
the first material is at least one of silicon-germanium (SiGe),
germanium (Ge), and/or silicon-germanium carbon (SiGe:
O).

9. The complementary FinFET device of claim 7, in which
the second material is silicon-carbon (Si:C).

10. The complementary FinFET device of claim 7, in
which the semiconductor substrate comprises a silicon sub-
strate.

11. The complementary FinFET device of claim 7, in
which the semiconductor substrate comprises an oxide layer,
a nitride layer, a metal oxide layer or a silicon layer.
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12. The complementary FinFET device of claim 7 inte-
grated into a mobile phone, a set top box, a music player, a
video player, an entertainment unit, a navigation device, a
computer, a hand-held personal communication systems
(PCS) unit, a portable data unit, and/or a fixed location data
unit.

13. A method for fabricating a complementary fin field
effect transistor (FinFET) device on a semiconductor sub-
strate, comprising:

the step for fabricating a p-type device having a p-channel

fin directly on a semiconductor substrate, the p-channel
fin comprising a first material having a compressive
strain throughout a height of the p-channel fin and being
lattice mismatched relative to the semiconductor sub-
strate; and

the step for fabricating an n-type device having an n-chan-

nel fin directly on the semiconductor substrate, the
n-channel fin comprising a second material having a
tensile strain throughout a height of the n-channel fin
and being lattice mismatched relative to the semicon-
ductor substrate, in which the p-type device and the
n-type device cooperate to form the complementary Fin-
FET device.

14. The method of claim 13, in which the complementary
FinFET device is integrated into a mobile phone, a set top
box, a music player, a video player, an entertainment unit, a
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navigation device, a computer, a hand-held personal commu-
nication systems (PCS) unit, a portable data unit, and/or a
fixed location data unit.

15. A complementary fin field-eftect transistor (FinFET)
device, comprising:

a p-type device having a first means for carrying current
directly on a semiconductor substrate, the first current
carrying means comprising a first material that is lattice
mismatched relative to the semiconductor substrate, the
first material having a compressive strain throughout a
height of the first current carrying means; and

an n-type device having a second means for carrying cur-
rent directly on the semiconductor substrate, the second
current carrying means comprising a second material
having a tensile strain throughout a height of the second
current carrying means and being lattice mismatched
relative to the semiconductor substrate, in which the
p-type device and the n-type device cooperate to form
the complementary FinFET device.

16. The complementary FinFET device of claim 15, inte-
grated into a mobile phone, a set top box, a music player, a
video player, an entertainment unit, a navigation device, a
computer, a hand-held personal communication systems
(PCS) unit, a portable data unit, and/or a fixed location data
unit.



